The following viewpoint about the importance of human movement sciences in mental health is to increase the awareness of the link between motor function or body movement and scientific psychiatry. Clearly, future research approaches should view different bio-psycho-social research areas as complementary rather than competing. With this in mind, I support Cohen's recent call to arms for psychiatrists to foster our understanding of complexity in psychiatric diagnosis, treatment and research.
Parkinson's disease, is substantial; 6 Conversely, depressed patients show alterations in motor function, such as poverty of movement, lower gait or higher postural instability, compared to cognitively normal adults. 7 The need for better understanding of the role of motor systems in psychopathology is nothing new. Motor function plays a key role in the regulation of psychiatric illness, starting with the physical ability to adapt to everyday life environment, and the prevention and treatment of several mood disorders. An increasing number of studies suggest that physical activity, referring to body movement that leads to energy expenditure, has beneficial effects in people with major depressive disorder (i.e. symptom reduction), 8 even though half of the people with depression do not experience significant improvements from exercise (remission rates ranging only from 11% to 41%, as a function of dose response). 9 Exercise has the potential to improve treatment outcomes in the mental health; 10 thus, we should continue to promote increased physical activity, but specific clinical, social and biological moderators that predict response to exercise require further validation before a clinical use.
Beyond enhancing our understanding of the neurobiological mechanisms of physical exercise in psychiatric disorders, 11 considering physical activity as a core set of mental health issues, including its positive effects on self-esteem, quality of life and cognitive functioning, has a holistic value. Regarding cognitive functioning, physical activity has been found to have larger beneficial effect on cognitive task performance among (un)healthy people (young, older, sedentary, addiction, depression…) who received exercise interventions compared to those in control groups. 12 All else being equal, changes in executive function may facilitate the adoption of health behaviors (sleep, healthy diet, substance use… and physical activity). For example, more efficient exercise-related executive functioning is likely to increase the individual's ability to resist temptation and act impulsively, to turn his/her intentions into actual scheduled actions, and to control his/her at-
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Thibault Deschamps  Laboratory "Movement, Interactions, Performance" (E.A. 4334), University of Nantes, Nantes, France tention, behaviour, (intrusive) thoughts, and/or emotions. Regardless of whether physical activity precedes or follows the executive function, recent research evidence on this virtuous circular causality is mounting. I see no reason for the mental disorders to not fit into this model, and benefit from the exercise-related bio-psycho-social health behaviour model, whether for the prevention and the treatment.
Another challenge that must be addressed concerns the identification of motor signatures/symptoms that may guide psychiatric diagnosis and the treatment decision. 13 In clinical psychiatry, among other field, mood, cognitive and movement disorders co-occur frequently, and the presence of either disorder is likely to increase the risk of the other. Supported by a chronological relationship, a poor gait performance (e.g. low gait speed) predicts survival rates and dementia and slower gait speed at baseline predicts depressive symptoms.
14 Likewise, using the actigraphy method, the differences in motor activity may constitute a potential biomarker for individuals with mood disorders. Undoubtedly, the cognitive and motor aspects of everyday life share behavioral and etiological factors that can inform (the best) treatment selection for individual patients.
Yet, regardless of the complexity of the circular causality between different specific, but interconnected, levels of analysis (genomics, muscular coordination, executive functions, brain activity…), it does not define any ontological effect of a specific level on other levels in terms of understanding the mechanisms by which the mental health problems and life trajectories evolve, stabilize, and update. The assumption stated here is that our quality of life is closely linked to our sensorimotor present. The French philosopher Henri Bergson 15 has already been aware that "The psychical state, then, that I call 'my present, ' must be both a perception of the immediate past and a determination of the immediate future. Now the immediate past, in so far as it is perceived, is, as we shall see, sensation, since every sensation translates a very long succession of elementary vibrations; and the immediate future, in so far as it is being determined, is action or movement. My present, then, is both sensation and movement; and, since my present forms an undivided whole, then the movement must be linked with the sensation, must prolong it in action. Whence I conclude that my present consists in a joint system of sensations and movements" ( §177).
Each posture, each step, and each movement results from controlled and automatic human information processing and from the activity of spinal and corticospinal pathways that control balance, gait, or fine motor coordination. Mechanistically, brain networks that control movement overlap with networks involved in cognitive performance and most psychiatric disorders. Thus embracing how embodied neuronal movements of us as social beings fall within our daily executive functioning activities will certainly enhance our understanding of psychiatric disorders that are by definition complex and heterogeneous.
To cite a final example, major depressive disorder is associated with both motor and cognitive impairments, as reflected in the reduction of gait speed or balance stability assessed under cognitively demanding conditions (i.e. dual-task). By exploring the heuristic aspect of motor function in major depression, the posture-cognitive dual tasking performance has been shown to be a solid hallmark of depression-related psychomotor retardation. 4 Interestingly, the initial postural instability-based on the analysis of center-of-pressure trajectories recorded by a force platform-is likely a sound moderator of positive outcomes in depressed patients after a repetitive transcranial magnetic stimulation intervention, as evidenced by significant improvements in the psychomotor retardation symptom, depression symptoms and postural control.
Reasonably, this "movement" for clinical and basic research in psychiatry should implicate basic motor assessments (e.g. dual-task gait/balance tests) as standard practice in the care of patients with mood disorders. Beyond the feasibility of implementing earlier detection, intervention and assessment of cognitive-motor disorders for these specific populations, the interest might be clinically crucial. For harnessing a "big movement data" to improve diagnosis and personalized treatments.
Is psychiatry ready to move? Of course it is. Some relevant research gaps pertaining to the interaction between everyday movements or physical activity and mood disorders are now better identified. However, nothing is more deceptive than obviousness; thus, robust knowledge based on research evidence is still required.
